A technique for removing blood (haemolymph) by syringe from African land snails (Achatina spp.) is described. The method avoids the need for shell perforation or incision of soft tissues and appears to have few adverse effects on the snail.
The blood of pulmonate snails [Mollusca: Gastropoda) is usually referred to as haemolymph: it contains the copper-based respiratory pigment haemocyanin (Morton 1958) . Withdrawal of haemolymph from live snails may be necessary for a variety of reasons. Research workers use haemolymph to study the effect of parasites, including trematodes and nematodes relevant to human health, on their snail hosts (Brockelman 1975 , 1978 , Brockelman & Sithithavorn 1980 or to investigate compounds of biomedical importance e.g. c-reactive protein (CRP) (Agrawal et al. 1990 ). Gastropods are considered to have great potential in basic and applied research (Cook 1989) . Veterinary surgeons and others investigating disease in captive snails may also need to take blood as part of diagnosis [Cooper & Knowler 1991) .
A number of authors have described methods of bleeding live snails. Friedl (1961) reported success in Lymnaea stagnalis using a technique which involved perforating the shell while Brockelman (1975) bled Helix aspersa by incising first the mantle and then the visceral sac. Modifications of these have also been employed (Brockelman 1978) .
•Present address: DICE, The University, Canterbury, Kent, CT2 lNX, UK Accepted 11 May 1993 In this paper a method of bleeding African land snails [Achatina spp.), which avoids either shell perforation or incising soft tissues, is described. The technique was developed using captive Achatina fulica in London, England. Subsequently it was applied to captive Achatina spp. during the course of an investigation into disease at a commercial snail farm in Kenya.
Materials and methods
For bleeding either a syringe and needle or a vacutainer is used. The needle is 21, 23 or 25 G, depending upon the size of the snail.
Prior to bleeding the snail is washed in cold water in order to remove soil, faeces and excess mucus. It is then held in the left hand as in Fig 1. Pressure is applied to the foot to remove any further mucus. The pneumostome is located: it opens periodically when the snail breathes and often is first detected by the bubbles of air that appear over it. The needle is inserted at a point between 5 mm [snails weighing less than 50 g) and 20 millimetres (snails weighing 200 g) below the pneumostome, initially just below the surface at the angle shown in Fig 1. Pressure is applied by withdrawing the plunger of the syringe or by using the vacutainer and the needle is slowly moved deeper until drops of characteristic pale blue haemolymph are aspirated.
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Fig 1 Method of handling an Achatina snail for bleeding
Following bleeding, the snail is returned to its enclosure and monitored for 48 h.
Results

Using this method large numbers of
Achatina have been bled. These have ranged in weight from 20-200 g. The technique proved unsuccessful on a small number of occasions but the majority of these involved snails with shell defects and associated distortion which appeared to hamper access to the coelomic cavity.
Volumes of up to 2 ml of haemolymph have been removed from snails weighing 150-200 g with this technique. This is approximately 10% of the total volume of haemolymph and as such probably does not have a significant adverse effect in terms of fluid loss or drop in hydrostatic pressure.
No post-bleeding deaths have been observed to date. Some snails have appeared to be lethargic and anorexic but this has lasted for only a few hours, after which all have resumed feeding and apparently normal behaviour.
Cooper
Discussion
The technique described is effective and appears to have few adverse effects on the snail. Repeated bleeding has not been attempted.
At a time when the welfare of invertebrates is increasingly attracting attention (Smith 1991L it is important that procedures such as bleeding are as noninvasive as possible. Opiate systems have been described in molluscs (Kavaliers et ai. 1983 ) and this adds weight to the argument that one should be sensitive to the possibility of pain perception in these animals.
